Over the six years since the discovery 1 of the γ-ray burst GRB 980425, associated 2 with the nearby (distance, ∼ 40 Mpc) supernova 1998bw, astronomers have fiercely debated the nature of this event. Relative to bursts located at cosmological distances, (redshift, z ∼ 1), GRB 980425 was under-luminous in γ-rays by three orders of magnitude. Radio calorimetry 3,4 showed the explosion was sub-energetic by a factor of 10. Here, we report observations of the radio and X-ray afterglow of the recent z = 0.105 GRB 031203 5-7 and demonstrate that it too is sub-energetic. Our result, when taken together with the low γ-ray luminosity, 7 suggest that GRB 031203 is the first cosmic analogue to GRB 980425. We find no evidence that this event was a highly collimated explosion viewed off-axis. Like GRB 980425, GRB 031203 appears to be an intrinsically sub-energetic γ−burst. Such sub-energetic events have faint afterglows. Intensive follow-up of faint bursts with smooth γ−ray light curves 8,9
Over the six years since the discovery 1 of the γ-ray burst GRB 980425, associated 2 with the nearby (distance, ∼ 40 Mpc) supernova 1998bw, astronomers have fiercely debated the nature of this event. Relative to bursts located at cosmological distances, (redshift, z ∼ 1), GRB 980425 was under-luminous in γ-rays by three orders of magnitude. Radio calorimetry 3, 4 showed the explosion was sub-energetic by a factor of 10. Here, we report observations of the radio and X-ray afterglow of the recent z = 0.105 GRB 031203 [5] [6] [7] and demonstrate that it too is sub-energetic. Our result, when taken together with the low γ-ray luminosity, 7 suggest that GRB 031203 is the first cosmic analogue to GRB 980425. We find no evidence that this event was a highly collimated explosion viewed off-axis. Like GRB 980425, GRB 031203 appears to be an intrinsically sub-energetic γ−burst. Such sub-energetic events have faint afterglows. Intensive follow-up of faint bursts with smooth γ−ray light curves 8, 9 (common to both GRBs 031203 and 980425) may enable us to reveal their expected large population. between the two epochs and the spectral flux density, F ν,X ∝ ν β , is fit by β = −0.81±0.05
with an absorbing column density, N H = 6.2 × 10 21 cm −2 . Taken together, the transient X-ray and radio emission are suggestive of afterglow emission.
In addition to monitoring the afterglow in various radio bands ( The primary interest in this burst is that the radio and X-ray afterglow coincides at the sub-arcsecond level 13 with a nearby (z = 0.1055) galaxy, 6 making it the nearest GRB with the exception of the peculiar GRB 980425. 2 At this redshift, the isotropic γ−ray energy release is 10 2 times smaller 7 than that of the nearest classical event GRB 030329 (z = 0.169) 14 and yet a factor of 10 2 larger 1,2 than that of GRB 980425.
The afterglow properties of GRB 031203 also appear to be intermediate between classical cosmological GRBs and GRB 980425: the isotropic X-ray luminosity of GRB 031203 at t ≈ 10 hours is L X = 9 × 10 42 erg cm −2 s −1 , nearly 10 3 times fainter than that observed 15 for classical GRBs but a factor of 10 2 brighter 1 than that of GRB 980425. In the centimetre band, the peak luminosity is L ν,8.5 GHz ≈ 10 29 erg s −1 Hz −1 , fainter 16 by a factor of 10 2 than that of most radio afterglows but comparable 3 to that of GRB 980425.
Since L X and peak radio luminosity of an afterglow can be used 17,15 as rough proxies for Sub-energetic GRB 031203 3 the afterglow energy, the data suggest that GRBs 031203 and 980425 are sub-energetic in comparison with classical GRBs.
As a next step, we applied the simplest afterglow model 18, 19 (a spherical relativistic blastwave shocking a constant density circumburst medium and accelerating relativistic electrons; the afterglow emission arises from synchrotron emission of shocked electrons) to the afterglow data and obtain a satisfactory fit (Figure 1 ). On the timescales best probed by the radio data -days to months -we see no evidence for a collimated (jet) geometry commonly seen 20 in the afterglows of cosmological GRBs.
From our modeling we confirm that the blast wave is sub-energetic, finding an inferred afterglow energy of E AG ≈ 1.7 × 10 49 erg. The circumburst particle density n ≈ 0. ) and an increase in the spectral peak flux
) are consistent with the data (Figure 1 ).
Here we use E AG to denote the kinetic energy remaining in the blast wave after the prompt γ−ray energy release. In turn, the γ-ray emission arises from ultra-relativistic (bulk Lorentz factor, Γ ∼ > 100) ejecta within the blastwave. Thus, a more complete picture of the explosion energy is visualized through a two-dimensional plot of E prompt , the beaming-corrected prompt energy release versus E AG (Figure 2 ).
The two nearest events, GRBs 031203 and 980425, are clearly sub-energetic outliers in Figure 2 . Furthermore, we draw the reader's attention to several additional similarities:
GRBs 031203 and 980425 (1) show no evidence for jets, 3 (2) possess simple γ-ray light curves 1,7 ; and with respect to cosmological ("classical") bursts the two events (3) violate 7 the E prompt − E peak relation 23 and (4) are outliers in the luminosity -spectral lag relation.
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This discussion motivates the question: How are these two events related to cosmological
GRBs?
It has been suggested (e.g. ref 24 ) that all GRB explosions have the same energetics and explosion geometry. In this framework, sub-energetic bursts are simply events viewed away from the jet axis. Such bursts should have a soft E peak and also exhibit a rise in the inferred E AG as shocked ejecta eventually come into our line of sight. For GRB 031203, Astronomers have had to wait six years to discover a sub-energetic event similar to GRB 980425, despite a large population (as implied by their proximity). The bulk of the population has escaped our attention due to their faint γ-ray and afterglow emission which challenge our current detection limits. The Swift satellite mission, with its higher γ-ray sensitivity (compared to current missions) and improved localization capability (enabling rapid identification of afterglow counterparts) is expected to revolutionize our understanding of cosmic explosions. Table 1 and include 1 − σ error bars. The solid lines are models of synchrotron (afterglow) emission from spherical ejecta expanding into a uniform circumburst medium. 19 The models include a contribution from the host galaxy, which is well-fit by F host ≈ 0.4(ν/1.4 GHz) −0.6 mJy (dashed lines) and is consistent with the star formation rate inferred 6 from optical spectroscopy of the host. In applying the models, the X-ray observations are considered upper-limits since they are most likely dominated by (non-synchrotron) emission arising from the associated supernova and GRB 031203 for which there is no evidence for a collimated outflow. For these three cases we plot the isotropic values of E prompt and E AG and use an arrow to indicate they represent upper limits on both axes. The arcs mark lines of constant E prompt + E AG as a guide to the reader. Most cosmological GRBs tend to cluster 27 around E prompt + E AG ≈ 2 × 10 51 erg while GRBs 031203 and 980425, the nearest two bursts in the sample, are clearly sub-energetic. With the exception of SN 1998bw, associated with GRB 980425, there are no local Ibc supernovae with
